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w&nm)mmm&&yt 1 ts 3 s 1 ^ 












(74)^sa #a± $ »2 6) 



(54) [RH«)«fH #*«&&-*ttte 



(57) 

LT , mmK H -*-H* 14-20 0ffi£S$K ( S ) 

t , h » 1 0 OT^flesffiwii: co&mmx'h 

0. ft&tt&Jg ( s ) t Vfr^JtvwvYc ( s/ 
Li) #3. 0JSTC»Se>t.O£JBV*6. 




(2 

1 

tj>o. mrnvmrnK ^mmmz^^Mt^m 
mm mmmit. f t-mv 14-20 mmmm 
y. s?iem»«j§^(i. mm-Mismm < s > t y 7^ 

M^(Li* )OT^it(S/Li)«. OOT 

■c* 5 i t £«a t ^*m»fsz^mffi . 10 

^SffilfB (dooz )A ; 0. 3365nm£Lt*3«* 
««Tft 4 a^ttS ffi&B 1 Ett*#Mc«tiK 

[OOOl] 

r»ft. 

[00 02] 

W®&—&8M± . Sit >x Sr^rl- & -I h 7> 

&»*8t LT. rot^y*-^- b . 
xfi/^-^-b, r -7'fD7? h>\ l s 2- 

l, 3-y**y5v«rif<!o-aifc»4zjBa 30 

[0 0 03] JJSW«t»j|fLTfflv^fL*mi 
HfclTtf, L i B F4 , LiPFs , CFa SOs L 

i, (cf 3 SO2 )2 nl iKt'eySy-ymv+^A. 

[0004] 

\mz tm<&Mimmzwm i>iz®m & wm 1 i -or 40 

[0005] Miff. ^7r-f hfcftflSfcfflw ro 
T#W£h.|^£to^#T#ii< . ®ftcoffitf>T<£^ 
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[0006] *3HHML £«0J: 3 tf&M^aHlS£* 
[0007] 

'J *yti»«*i LTtvSrv4MK)JIMHm: J: 
[0008] -t&*>*>. *5MBO**tB»a[ZJWKI 

mmm<. nmmt y ^^-fb^i^ jg» LJt»« 

■C A * ^ Ndt»8Cl<X«fit:ti v ^T . MIE* «^SS8i . 
K-^HBb&f 14-2 0 OSvStt^&fc , Ht-fti 5 1 0 
ttTOffi«tt»«fc oateSJtC* 0 , flKWKWffift 
tf . Md^vSttJgjSIE ( S ) fc yf-^MsJ-y (Li*) 

o*Mt ( s/l i ) m. ovxFcbizb ztmb 

[0009] WSAW^mt l-Ttf, 

y%b'cr>mm$\. swwtK^. Uf-7A#«. y 

( doos ) #0. 3 3 6 5 nmW±c0i^tt«T'£&fc 

[ooio] <r mEsmPR ( do 0 2 ) a. c u k 

l. it:. mm^i—Wi (OTs r DNj iB5!S-r 
t^yx-fX'foh. 

[0011] F-fHRW** V«« (jfSttSffi : S ) b 

fr&WB&m&fflWn (Li* ) (c 

A^f r i j tstLTSttSIHES** r 3 . 0 j OTlc 
t/Ht (S/L i ) **3. OUlTtt&^RtfL 

i s 3 • . l i S2.6* . l i s 2 ♦ zt-mmam 
-mz. >)+*?Miryi,zfti,x®mt3 

^HFlSUbfiffi-T h Z b tftil hilX V M> . 
[0012] Utfl^T, a 

SvSttSSSE ( s ) t y ^-^A^f (Li* ) <n* 
/Wit ( S/L i ) * { 3 . 0J3.TTfeh.tf. »«»L5:V^ 

tf7i-P§h.||f<^4„ «IEiBI3R9 (dott ) * ? 



(3) 
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0. 3 36 5nmJJUiO«*«»*JlfiS««tUTffl 

1 0 0 1 3 ] v. ?- 7 r-?y«g (ci QffiSSftfc K7 
Bcal/mo 1 ^fitX'^LittfiOfftl.^. 

sTOS. *<ofctf>. h'7- S(^»^nTV^coJiW 

T\ **Wt*>(t6K^HRH, K.Tabata«?Ana.Sci.,l*10 

D=l. 1 9X1 O 5 [ ( 1/AII) 
V. ^■yh'?yttfttJ:4H-#— »DN36»KJHT*4* * 

»fcK*- RDfcV. ^yWy«HSfc.UF-*--ftD 

n t (its^nft tc h h tub , zmnm it d m&t> d 

NttfcSWLfcttfc K7- ft 2: Lfc. 
[0015] **B^*SStti»jKS t UTfis K-t-ft 
# 1 4-2 0?*fttf ivWrSflBTCi £ fc #T 

x^-f/K atRx-TJk fi«x-r;u % -HJ;l^£ 20 
[0016] 

"?2 



W 



(1) 



[00 17] n(i2X(±3X(±4t* l 5, Ri 

PBWilSr— t<7)T"l)J;<. C -CJS&T'if £ 

y#-#*-k trans -2, 3-7>by#-;ft' 

*-K 1, 2, 3-^y 

#*-K 1, 3-i?ttV—2-i'7x3'\* 
■()■/>, 4-^f-^-l, 3-v7TJf+/-2-i/i?u^ 

wyy, 4— -f V7"ntvu-5. 5-^f-^-i, 

[0 0 1 8] *fc s ffl^xxr/Ui:!i. TEOHRsS 
(2) T«Sn6t<0T*->T. 
[00 19] 
Mfc2] 



30 



40 



0, p383 (1994) . K . Sone^" I norgan i c Thermochrom i sm"Sp 
ringer.New York. p9S (1987) tC^^rXTV^^HBtSft 

i*at*4*ll«fK7-tf-;ur-bhyvo»fl5 (VO(a 
each ) * 1 0-<mol/l J 9C=«»Lfci&»fco_ 

^tmx^? h/Hfraseu nrtistcttsii-ri.2o(7)' 

««e-^«4"C**Ai (£jfcHflB) . ah 

il) ^Tldco (A) XlzitA-fZ>Ztlz£<0. K-r— ft 

[00 14] 

- ( 1/AI )]•-•• (A) 
?2 



(2) 



o Hi y 



[002 0] (sW. n(42*^5^S»-C*0. Ri 

[002 114*:. ^'*xxT/uti±, TIB^HeS 

(3) T*§*l*fc*)T*oT* 

[0022] 

Ut3] 

Ri C 0 R 2 (3) 



50 



[00 23] (iW, Ri \±Am±tz\m%^T)^)V 

otVk IHM^K P»x^/k BWrrnttk BH£ 
^yfvk 7Dt^^f;k rnh-yj-yESx-f/K 

[0 0 24] 4*:. Sttx-TVl^LTtt* fflilf. r 

^WRx-r/WB. 3-y^y7y, i, 4-y 
^r^y. 2-^f;i/y^y7>, a-*^)V*M* 

/i/x-f^k y^/ux-r^, ^yf^x-f^, ^ 

7xxyi/x— r^^rh'^x— f-;iy^, 
1, h^v-X^y, 1, 

y. 1, h=3fy70AV, 1, + 



(4) 

5 

[00 2 5] ttc, -hVJVmt IXit, T-bh-h'J 

y/k l, s-^r/^y^y&^w^ft'i.. £ 
If h Ml (cffl n £ -r t # J T* 1= I. „ 

[ 0 0 2 6 ] CI ft ^ft*Stt?S£« 1 £ JFH< '> T *> 10 
&WffiiSttjg$i LTfi, F7HR* 5 1 0V.TZ'bil 

tf^fr%mm'i>m^iztvz'2 6v. mmz 

14, S^Xf-vka-JK^-K xf-;kXf-;l/#-#*- 
k ^xf-yktf-tf^-k Xf^rntyk*-**- 
k y'7ntM-^-h, xf/i^rntM-^ 
-k yfvM' VTvt')l-ti-tf*-b. xfHV7 
o£7k#-;K*-k i^vrobVl^y-tf^-k y 
fvl/7*fvl^-tf h . Xf-;U7"ik^-rK>r— 1- , 
iS71-l\st;-#*-b%:Ztfm?t>tlh. 20 

SKHttJftS^WSKSiR^aSJi, 0. 5-2. 0mo 
I/dm' •C'WiiWLU. *&BJ*^M<«jS» 
Srffi«-f ( Uf-^Aft^ift) wa^it l-c 

t4. L i P Fs , L i B F 4 . Li AsF$ , L i C l 
04 , LiSbFs , Lil. LiBr, Li CI. L 
iAICU , LiHF 2 . LiSCN. CFa S Os 
Li, C 4 Fs SOs Li. (CFa SO* )i NL 
i. (C 4 F 9 SO2 )t NLi^fflu5Ii«' 30 

[0028] «fcw«rjwawiE»cfflv»*«m4» 

S2 , T i S3 , M0S1 , M0S3 , FeS, FeS 
2 , CuCoS* &£OAKttfl#t, V 2 O5 , Ve O 
13, M0O3 , M11O2 , CuO, Cu5 V 2 O10, C 
r 2 O3 . TiOi %b'<7)&JgmVfa. NbSes , V 
Se 2 Zt'cr&m-kl/yitm. LiVOz , LiCrO 
2 , L i F e O2 . L i N i O2 , L i C0O2, Li 40 
MnCh , LiCoi Sriy O2 , LiCo, Niy O 
2 , Li Co, Fey O2 % fOT>l>*l V &Jg-&W1t£ 

[0029] 

CH*«1 ] iPffi««fr«^57r^ h ( (1*) +jSH 
SGSSL BF-20A, doo2 =0. 3 3 5 4 nm) <7)ffi 

yo. 0 5fiS»SrJni. ^-?-;P*;UA75KSfflV^ 50 
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T^-X I- #(CL£ t>?)£. 1 0jum<Ofi?I<^rffi 
ftffi£-f£S?L*:. >I<7)t®tJf$5 0>um^'Jf->A?S 

[00 30] 7-Dfl/y*-t^-h (DN=1 

5. 1) 2 0«!«%k>)<f/^f/W-^-h (DN 
= 8. 4) 8 0fl«%i<ag£«jKfc: % LiPFe £1 
moi/d m 3 coatStcifirSi 3 C^jlftl) Z t izi. *) 

-h (PC) iLi PFs tfOt/l-Jt (PC/Li P 
Fs ) t%b*> (S/L i ) (42. 3f*&. 
[003 1] icomfiKlc. «9IE»— fe/l*a*SH» 

■tMzmm&O. 4m A/ cm* X^SfllitttZkiZ 

*»& J: 9 (c . *w> 1 . 5 vt» *> tMrmmm* t 

(STL. ^97r-f h+(cy-f-7A>f*yttO. 2VBL 
TOmfi-C'fifi'A^iXs Si EI @^)fflA4(4 3 3 0 m A h 

/gx-fcitz. <x^x\ fflt^SExTHtmssayjst^ 

SrSff ^ i: tc j; 0 s ^ 9 7 7 4 h <f(c Jf A S ttJt 'J f- 
•7A>f*y&B»iLfe. <-<0|g»*li2 5 5mAh/g 

mmx-h^tz. 

(Jt»li ] 7-oh-^y*7-**-h5 0ftfS%. y^- 

^7'fW--«-h5 0frvS%c0?I-&?§!S{C, L i P 
Fs Hmoi/dms |c«r* J: 0 izmtftttz fcfc«k 

•jflMsssmiaLfe. zcvrnmcomvu y*-x* 

-h (PC) iL i PFs cD^e/ktt (PC/L i P 
Fs ) f&fcij (S/L i ) {45. 5X'$>1. Z<7)W» 

mtm^xmm 1 1 ^aonii^-j/^. 

5tSt€!f$tt^t02O^77*^^SJ:ot:, 7°n 
h»^-^-^(40. 7—0. 8VT**»§<1, U 

CHHf?i|2 ) 03 i 0 4-n«S**«»}BWjl!! 

[0032] t-f N L i C o O2 S-^-/US;PT'Wfe 
@3/um(=^L^, ;«liISt^Ly'77 
r'fhO. 0 2 5®lgP, 7tfl/y77y^0. 0 2 
5ftfi». IS^]fcLT#y7WLfcfxiJryo. 02 

^L^icoS-. W§ 1 5 m c7) 7^ S HOtf-ffi£$£*8 
A 5 100Atm(c=5rSJ:^ Ztlzi OIE® 
l2r#8SL/c. 

[0033] ffi^S?*^-- H^3-^X (W 



j&Gi&tiM. KOA-SJ Coke, dooz =0. 3 
44nm) ^-/PS /UT'T^fig 1 0 v m lz%}& L£ 

a, -r<ofo* i ajwwc«LT»^fli lt^u ? y-ft 

l-#fcU:£>cD£, JfSlO^mOiH 
«OWHfc*«llJI # 1 3 0 yu mlCSr* «k 0 tmifi+l 

zkizionmiimitz. is. iEffii&^flS2 

fell. **£fr ') fztb<?>7)\< S V - K«8 

[ 0 0 34 ] * LT, IE® 1 fcftff2fc&. FHWHlc 10 
# »J xf - u- y Sct) gt^f LH*> ^ & -5 -tv nv - ? 5 £ to£ 

KXtf-y hSJSfcJ: iEtt';- K*F3*«aS 

[0035] x^uy^-^-h (EC) (D 
N=16. 4) fcX-f-/M ■*-/!/;&-#*- 1* (EMC) 

(DN = 6. 5) fcfrTTE«0«ltwt*H!Ut-Ca^L 20 
tefrSttfc, L i P F 6 f lino I / d m* OMWEKSr 
4 J: o Mfflth i fc t J: 0 > >r^«<c®§??££ 
il!L^. **W»«ox?-i/>o&-;K*-h (E 
C ) b L i P Fe sOt/Ht ( E C/L i P Fe ) -tftb 
*> ( S/L i ) i , Tieogi 1 (cfjHi-TiKf . 
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V,JJjS$|jtSE2. 7VfcU 2 0XrraaM*3 0 
0t-f?*ilDSL, 3 0 0-*M?;H<0;feW§«m 

r*a5Ufc. «h!!a-fw3 o oim ^bojmiss* 
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SI 
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[0040 ] *20MB*&>fe#3&»S«fc$fc. Xf-V-y^ 
(EC) fcLiPFs <zre;Ht#3. 0WT 
"C* 4 t . n5Kfti£^*«»*^ 8 0 %&± ttc*),% 

mwv4?>vimfcmtvz^h> wsgh, dn 

*«1 4-2 0«0JKStt«jKS:**^ DNAU 0OTO 
ffifflBBKTfc l> EMC «ft***WW»« i: t TfflV » 

CWWI3 ] miBMt LT, 7- /fn5? t- y ( D N 
= 15. 9) 18tm%tiSX+>l>tl-#*-b (DN 
= 8 . 7 ) 8 2fl*%£>ffl£**(IC. L i B F 4 Srlm 

»7-7'fD7^ b> (BL) t L i BF 4 (Ot^ 
Jt ( B L/L i B F4 ) -ttcbh (S/L i ) Ji2. 4 

[004 1) d<59®ftfcOVvtf|ife0Q2 t|Ffl«fc: LT^E 

$ft(il 1 1 5mAh. 3 0 0lH?A'fiagjHM>}* 
tt 8 3 0 . t ^"f tit &t&%mz'h -> tz . 
C Jt«(5lJ 2 ] «M« t IT, hO 7^)V*X 7x-h 
(DN = 2 3. 7) 3 0mt%k.i?*+H>/i-#*-b 
(DN = 8. 7) 3 7 0f(e«^a^jiJ«|tC. LiBF 
4 5:1 mo l/dm3 Ojggt^l. «t ^fcSIWLfcfcO 

tz, Zcr>WmcOV-V7l->l>*X7 3:-b (TBP) i: 
L i BF 4 W^/Ht (TBP/L i BF4 ) -r^rt>*> 
(S/Li ) tt. 1 . 

[ o o 4 2 ) ; omisfcov 2 1 mmiz ixic 



(6) 

9 

£fl<2 1 1 2 m A h tt&< . 1 O-t-Y 7 M&HztimMM. 
teOmAhC&o*:. 

(DN = 29. 8) 17*B%t^f-;^-iJf*-h 
(DN = 8. 7) 8 3*»%<0S^^(^ LiPFe 
£lmo l/dm 3 <^gfc&l>2 0Cj§lSLfci>O£ 

ZCMMWl'Jt't'iVXlVy ***t4 F (DMS) fcL 
iPFe tfyEMfc (DMS/L i BFt ) ^-&;b*> ( S 
/L i ) J22. 4X'hl. 10 

[0043] z<r>mt&t,z^xmm2 tmmizixit 

£4(25 7 2mAhiffliC 1 0 OtM ? MkM&MM 
AfJOmAhfc&oTt. 

cmm4: mmmt ix, 1, 2-^h-i->x?y 

(DN = 2 0. 0) 2 5(M , i%i^'7-^TDtV^-d< 
*-]> (DN = 7. 4) 7 5ftm%<7)i&£®mz, Li 
P Fe Hmol/dm3 (S(C?§M Ifc tOSffiV* 

Mfo<01 . 2-'J* h^fxX^y (DME) tL i PF 20 

6 O^Ht ( DME/L i B F 4 ) tKhh ( S/L 

1 ) (3:2. 4?*!,. 

[0044] £0©fefcO^T2IMI|2 tmMzLX% 
If^JtiVW&Zm^tztZh. l^TA-7)VBcr>WM 
®m±l 128mAh, 30 0+M ? )V30M&&$m 
12 8 5 %T'$> 0 . V iffi &$KcffiT-$> o £ . 

C#?ifc$l5 ] ttWKt LT. 7of^ h ViU ( D N = 
16. 1) 17. 8fWi%fc;*fvMy7ut7M/-tf' 
*-MDN=7.4>82. 2*St%^g^Mt, 
Li PFs Slmo l/dm 3 <0}&r££3:l> 2 30 

ftfc9W3ct»«£ (jllAVSft («) §L ASK- 2, d 

002 = 0. 3367nm) £ffll^UW2, M1&M2b 

( PN ) t L i P Fb Wt/ktt ( p N/L i B 
F* ) ( S/L i ) U. 2 . 5 T'$>& . 

[0045] iO«ftto^TSatM2 t |Bl«tcLT3t 
ftttM ^A-WttWCfcti*, 11M 

2 113 2mA h, 3 0 0 1M ? ;H «)$ftfilfMt 
{28 7%T*D. ^i^iLMtemX'ti'it:, 40 

■ CM6^6 ] mmmt lx. ?>u?n- h ( d n= 

14) 1 9ffi&%t'J*1-)Ut!-tf*-b (DN = 8. 

7 ) 8 l#ffi%<?>i%&®mz. Li PFs * 1 mo I / 
d m 3 coffiK t & 6 J: o fc?§ft? Lfc t> <F> Srfflv ^i^h 

e>?>l>?n-bV)U (GN) hL i PFe CD^r/klt (G 
N/L i BF« ) 1"^*> ( S/L i ) £2. Of* 

[0046] dcO®ffetov^HJfeg!l2i:|S]aiCLT3E 

iww--f^n«ttsr»<)tt;^, iim^/uscm 50 
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1 0 

gfite 1 1 2 4 m A h . 3 0 O^M 7 Sl'Se>$i$tt9 
(28 9%T'&9. wffUA*KrttT*ofc. 

CHI60IJ7 ] iffil!: LT . * y> ( D N= 1 
4.8)2 2im%t h < DN = 

9.2)7 8*«%<0S^iS«t , LiPFs Hmo 

1/dm 3 tf)a«k*SJ:otJSJWLfci«0*ffl^4J3l 

t7y(SF) tLiPFe O^E/klt ( S F 
/LiBF 4 ) ?%h*> (S/L i ) {22. 3-C&6. 
[0047] £<9*fflte-3VvCHIIW2l:ra«fcLT3fc 

lllmAh. 3 0 

cs?»]8 ) mmmt tx. 1 , 4 - <r> ( d n 

= 19) 2 0ft«%fcx?-;M?-/Mr-;K*-h (DN 
= 6 . 5 ) 8 0 fr«%<5D-;i£r§&C, L i P Fe Sim 

0 l/dm 3 <?)iRKfc%4J:'3K:»)WUfc<>»Sfflv^ 
mW2. *]*M5t|51»tLTtia*fWLfc. :<ot 
WfSOl. 4-^df-ty (DO) tL i PFe <T)W 
It (DO/L i BF4 ) t*i>^> (S/Li ) 122. 2 

[0048] £«t»fcov^»t«2 fcPMKsLT* 

mmy-jfMmzm^Jz-tzb. i^^^b^iwi 

^H2l 1 2 1 mAh , 3 0 0^-f ?J\'B?>&§t$mm 

i±8 7%x'h r >. ^-fixh&M%mx'fo~>tz. 

*>0l^Wt*^57T-f h ( (1*) +SHiSi?, BF- 
2 OA, dooz =0. 3 3 54nm) SfflV^i.J^H2, 

1 o o 4 9 ] z commtz^ ^xmmm 2 1 mmz lx% 

®ma 2 8 0mAhi:iS*^^*\ 3 0 0^ 

<m*tmwi.6 2%tm^tz. &±(r>&m^m-> 

88^2ajffl«C%£%tt0!ll, 2 (A-EW) , 3 
-8T"t2, l+M^^@<?)Sfl^ftfc2i;3 0 0^^ 
^ S ^ifttt^o^-mtco ox t aiif t =3: 
f ) . L^Sttfcff fufc«*W»fchfc. 

[0050] .rtlicW LT . S«Stt»j8»D N*« 1 4~ 

2 0 (7)ifgfflA^^SJ:tWl2 , 3 . *320 f S«tt^ii 

2 <0«|G T"(2 . ffiglT'^ 0 M LS 

sttt^i^iftt^^fc. it. $mffitmmim2 
/l i ) tf*ww®.wfrhi>\-ti$>mtim2<7)mmFx- 

(2, l^i?;HW&IE«fi(2S*>-5^. UOiSLS 

fc&n&x'u. mmmi, iui6^i2^a-e. mmm3 

-St &K& t'£hh<r)t%~>iz. 
[005 1] 



(7) 



16 1845 



1 1 

•& : $:n&ZttfX'%?>. ZixlzinlX. mm2x-\i.. 
[0fficOfS»ftl£Hfl] 

[01 ] lllStCTlT1#^^5'E&f|£!|$ttS-^t^7 7T 
J> -6. 



1 2 



[03 1 *«wci3»t6**awiKz»«a<o-itit» 

S&StlKBriiiE-C**. 

[fl^fftHJ!] 
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io ftxmwzs&mit 
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